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ensure the success of the experiments it is necessary that these
balls  should be  exceedingly brightly and smoothly polished,
and inasmuch as the passage of the sparks from, one ball to the
other across the air space  E F roughens the balls  by tearing
particles of metal from them, it is necessary to keep repolishing
the balls at short intervals during the course of the experiment.
It is also advisable to keep the air space E F shaded from the
light from  any sparks that
may be passing in the neigh-
bourhood.    In order to ex-
cite electrical vibrations in

this system the  extremities     '                  -^    118

of an induction coil are con-
nected with C and D respectively.    When the coil is in action                     h
it produces so great a difference of potential between the balls                     ^|
E and F that the electric strength of the air is overcome, sparks
pass across the air gap which thus becomes a conductor; the two
plates A and B are now connected by a conducting circuit, and
the charges on the plates oscillate backwards and forwards from
one plate to another just as in the case of the Leyden jar.

326.] As these oscillations are exceedingly rapid they will
not be excited unless the electric strength of the air gap breaks
down suddenly; if it breaks down so gradually that instead of
a spark suddenly rushing across the gap we have an almost
continuous glow or brush discharge, hardly any vibrations will
be excited. A parallel case to this is that of the vibrations of a
simple pendulum, if the bob of such a pendulum is pulled out
from the vertical by a string and the string is suddenly cut the
pendulum will oscillate; if however the string instead of breaking
suddenly gives way gradually, the bob of the pendulum, will
merely sink to its position of equilibrium and no vibrations will
be excited. It is this which makes it necessary to keep the balls
E and F well polished, if they are rough there will in all like-
lihood be sharp points upon them from which the electricity will
gradually escape, the constraint of the system will then give way
gradually instead of suddenly and no vibrations will be excited.

The necessity of shielding the air gap from light coming from
other sparks is due to a similar reason. Ultra-violet light in which
these sparks abound possesses, as we saw in Art. 39, the property
of producing a gradual discharge of electricity from the negativermly distributedl calculate the                     j)f
